Biosynthesis of specific histones during meiotic prophase of mouse spermatogenesis.
A kinetics study has demonstrated histone synthesis occurring at two distinct phases during meiotic prophase of mouse spermatogenesis. These two periods have been delineated by quantifying the synthesis of DNA and basic nuclear proteins in spermatogenic cells at discrete intervals following the intratesticular injection of [3H] thymidine and [14C] arginine, respectively. One phase of histone synthesis occurs coincident with DNA synthesis in preleptotene spermatocytes. By contrast, a second phase of histone synthesis occurs during midprophase of meiosis, independent of semiconservative DNA synthesis. The [14C] arginine incorporated into the basic nuclear proteins of pachytene spermatocytes is conserved during spermiogenesis and then subsequently discarded within the residual bodies, which are formed during late spermiogenesis. Fluorographic analyses of isotopically labeled basic nuclear proteins in pachytene spermatocytes has shown that only the somatic complement of histones are synthesized during the preleptotene period, whereas the second phase involves the synthesis of proteins H1t, H2S, and "A". In addition, several nonhistone basic nuclear proteins are synthesized concomitant with the germ cell-specific histones. Thus, the data clearly demonstrate that pachytene spermatocytes actively synthesize a number of novel chromatin-associated polypeptides.